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An overv iew of  the phys ics govern ing f requency 
and i n t e n s i t y  n o i s e  i n  s e m i c o n d u c t o r  l a s e r s  
wil be discussed and the  no ise  per fo rmance o f  
s t a t e - o f - t h e - a r t  l a s e r  d i o d e s  wil be reviewed. 
Semiconductor lasers have now f o u n d  t h e i r  way 
in to  severa l   large  commerc ia l   markets .   Br ight -  
ness, d i f f r a c t i o n  l i m i t e d  s p o t  s i z e ,  power 
e f f i c i e n c y ,  r e l i a b i l i t y ,  and c o s t  p e r  component 
a re   t he   ove r r i d ing   conce rns   i n   mos t  o f  these 
a p p l i c a t i o n s .  A s o l e   e x c e p t i o n   i s   t h e i r   a p p l i -  
ca t ion  to  f iber  op t ic  te lecommunica t ion  sys tems.  
Research  and  product-development a c t i v i t i e s  i n  
th i s  a rea  con t inue  to  se t  impress i ve  dev i ce  
per formance records concern ing spect ra l  pur i ty ,  
t u n a b i l i t y ,  m o d u l a t i o n  speed,  and r e l a t i v e  i n -  
t e n s i t y   n o i s e   l e v e l s .  As a r e s u l t  o f  t h i s  
e f f o r t  commercial  semiconductor  lasers  are  near- 
l y  i d e a l  i n  terms o f  t h e i r  p h y s i c a l  p r o p e r t i e s .  
T h e i r  i n t e n s i t y  n o i s e  s p e c t r a  and shor t - term 
f requency  s tab i l i t y  a re  governed a lmost  exc lus-  
i v e l y  b y  quantum mechanical effects, and these, 
in  tu rn ,  de termine  sys tem per fo rmance leve ls .  
I n  t h i s  p a p e r  we wil review the phys ics govern-  
i n g  f i e l d  f l u c t u a t i o n s  i n  s e m i c o n d u c t o r  l a s e r s ,  
d iscuss  the  per fo rmance leve ls  tha t  have  been 
achieved i n  s t a t e - o f - t h e - a r t  d e v i c e s ,  and t r y  t o  
fo recas t  fu tu re  per fo rmance leve ls  and novel 
s t r u c t u r e s h a t e r i a l s  t h a t  may one-day  be  used i n  
these devices. 
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